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1, Introduction 

a. Background of the Problem 

The present study was designed tc aid in ido- __-atlon 
of reasons why qualified women do not zrursue gest*^ "^rs^ m msthematiics • 

Unlike sreas of endeavor in which differe-^- physlra^ rr emotional 
characteristics may, account for a lacK of or cver^ 'unca^^ of v7oinen, 
mathematics seems to involve no inheren : dif fe: ber-"==sn men and 

women. Hence, the reasons ^hy relatively few ; ^ hav zhosen careers 
in mathematics are apparently due entirely to iffcnng roles v/hich 

society assigns to men and women. The present scrady (itc^mpts to con- 
tribute toward our knowledge of societal parte "'-vfj by'^ prcrriding data to 
answer the following questions: 

1, Do girls avoid mathematical studie j v^t^xiMigh' iz their 
lives? Do girls avoid mathematics cor'trinuously 
increasing rate as they mature? A. ^ sadden 
changes, at particular ages, from "lo dis- 
interest in mathematics? 

2, IJhat facv-ors discourage girls froc -u^^^ vg cr??athe- 
matics? To what extent do educate poB< barriers 
against women or attempt to remove iers iraposod 
by other segments of society? 

3, VJhat factors discourage girls frorr ^ nsing careers 
^ involving mathematics? ^Jhat role - ducators play 

^n shaping these decisioos? 
b. Conjectures 

The study is confined to mathematics because :.t is believed that 
there may be differences in attitudes toward womei among the various 
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sciences. In ne laboratory sciences, it may be the prevailing >r;.nion 
that women are =^t as capab^L- as n^n in working x^ith heavy or complex 
laboratory equipment. The tcau. zz mathenk-tics , on the other hand, 
involve only pencil and paper or computers.. It is also believed that 
the ages at t;hich girls are c_r: uragr ' careers in the various 
sciences may differ. High sc-oo. ^-r^ .s- reqairements may contri- 
bute to these diiierences. 

The results -f the study id^rr^^ ^ me age level at v;hich girlL* 
are discouraged from mathematics^ ies and the major sources cf the 
barriers confronting them. It ha= -:.en ccajectured that there Is a 
sharp increase in societal pressu againirt women in mathematics during 
. the student's high school and college years and that matltematiCs teachers 
and guidance counselors contribut tov/ard building barriers against 
women rather than removing society s barr-iers. An examination of the 
results of the study can aid iz aesigning programs to encourage quali- 
fied girls to pursue careers ir niathematics. 
c. Hypotheses 

The following specif ic hynctheses were tested: 

1. Mathematical confidz:nce is independent of sex, at the 
fourth grade level, 

2. Ifethematical interest is independent of sex, at the 
fourth grade level. 

3. Mathematical confideni.> Is independent of sex, at 
the ninth grade level. 

4. Mathematical interest 1. independent of sex, at the 
ninth grade level. 

5. Mathematical -confidence is independent of sex, at 
the tv/elfth grade levGl. 

6* 



6, liathGraatica - interest is inder.^^^ de- t of sex, at 
the tv;elrth srade level, 

7, MatheEnaz:ixa_ confidence is inc-. i-derit of sex, 
at the ' Ilege sophomore level 

\ Matheraat:i_-al interest is indep-^^rsnt oZ sex, az 
the college sophomore levels 
L:^ht z^truments T7ere developed to test --ese hypotheses ::he chi- 
squa rd statistic was used to test independe:i:ce, 

3pen-ended questionnaires and interval ;s xjere used to ierive 
informarion concerning the role of educators in imposing or removing 
barr crs against omen in mathematics. The hypotheses, w'r ich were of 
int -t, V7ere the following: 

In fourth grade mathematics classes, there is :.o 
difference in the treatment of boys and girls. 
2'. In ninth grade mathematics classes, there i » r_ 
difference in the treatment of boys and girls. 

3, In twelfth grade mathematics classes, there is no 
difference- in the treatment of boys and girls. 

4, In college freshman and sophomore mathematics 
classes, there is no difference in the treatment 
of men and v7omen. 

5, Academic counselors and advisors, at each of the 
four grade levels, give the same educational and 
career advice to beys and to girls. 

d , Significance of the Problem 

An examination of the results of the study can aid in designing 
programs to encourage qualified girls to pursue careers ip mathematics. 
S.peclal attention should be given to implementing such programs at the 
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; age level at which the greatiEst drop-out of ma thematic ally giftt.'l 
girls occurs. Attention shc^ld also be given to designing in-service 
education programs for teachers and guidance counselors at the levels 
at which they exert a negati— influence toward girls as mathematicians, 
e. Methods and Procgnir^s to be FoIIotthc 

The following outline d^s-rribes the experlniental procedures v;hich 
were planned to study reasorr Tiy qualified women do not pursue niathe- 
raatical careers. 

!• Develop instrumer^cs and questionnaires to measure con- 
fidence in doinp: nis :henatics ; to measure interest in 
mathematics, an t: analyze discriminatory and pref- 
erential treat- nt of women in marhematics, 

2. Establish the v .lidity and reliability of the instru- 
ments designed zo measure confidence in doing mathe- 
matics and to r^^^asure interest ir. ma'^heraatics . 

3. In accordance \:±th -re results of the validity study, 
v;rite the revised version of instruments for 
measuring confidence .a doing mathematics and for 
measuring interest in mathematics, * 

4. Determine the methods to be used for analyzing th^ 
data to be collected. Consider the questions of 
whether mathematical confidence and mathematical - 
Interest are independent of sex, at the four age 
levels to be studied. 

5. Administer the various instruments and questionnaires* 

6. Interview students, teachers, guidance counselors, 
and mathematicians, 

7. Analyze the data* 

ERIC . 



3. Summarize the subjective cornments, 
9, Drav7 conclusions. 

10. Suggest methods, based on the results of the study, 
^7hich can be used to attract a greater number of 
qualified women to mathematical careers. 

11. Consider questions for further study v/hich were 
suggested by thti experiences and outcomes of this 
study. 

12. .Disseminate the results of the study and submit a 

final report to the National Science Foundation. 

2. Related Studies " . 

There is a vast quantity of literature V7hich is peripherally 
related to the problem. Some previous studies, for example, indicate 
that there are no si^jnificant differences betx;een elementary school 
boys' and girls' aptitudes for estimating quantities, (12) identify- 
ing geometric figures, (53) and demonstrating creativity in the solu- 
tions of mathematical problems. (22) 

Many studies have been concerned v7ith counting women scientists, 
(IG) comparing the salaries of men and vjomen in science, (54) and 
reporting anecdotal responses of women scientists v7ho have attempted 
to analyze their success in overcoming society's barriers. (50) One 
study concluded that v/omen in scientific careers had parents who held 
learning in high regard and had teachers, as early as the second. grade, 
v;ho encouraged their interest in science. (11) 

I^hjch attention has also been given to the success of various pro- 
grams in continuing education and to the particular problems faced by 
undergraduate women in contrast to those faced by undergraduate men, (57) 
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It has been conjectured that this is the stage of life v/hen worn. n nre 
most likely to experience a conflict bet\7een scientific interests and 
the challenge to their femininity tJhich they fear is represented by 
such interests, (10) 

Other studies, which are somev/hat related to the present problem, 
have, emphasized that women Ph.D^'s are denied the ''informal signs of 
belonging and recognition" and are especially denied the opportunity to 
work with other professionals. (52) Furthermore, it has been claimed : 
that "striving for a career in predominantly masculine professions is 
not as revjarding for a v/oman, psychologically or socially, as for a 
man because such a x/omen is singled out as an oddity in our culture," 
(27) In, a project desij^i^cd to determine discrimination in the hiring of 
women faculty members in departments of physical science, it was con- 
cluded diat the greatest discrimination occurs in "higher quality" 
schools, in departments chaired by young faculty members or recently 
appointed department heads, and in colleges and universities in the 
East and Uest; thore is less discrimination in the ia.dv;est and South, 
(30) 

Various studies have been devoted to career interests and atti- 
tudes of adolescents. Among the conclusions are that career commit- 
ment of girls decreases significantly from junior high school to senior 
high school years; (31) junior high girls are more modest in their 
estimate of their academic ability than boys; (55) black girls have 
higher aspirations than black boys; (43) and boys seek ppv/er, profit, 
and recognition, (42) v/hile girls seek self-expression and social ser- 
vice, (47) 

At the Invitational Conference of the Educational Testing Service 
in the autumn of 1972, Eleanor Ilaccoby listed a summary of findings. 
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up to that time, of cognitive differences between boys and girl^ , She 
concluded that girls tend to be superior on verbal abilities and boys 
tend to be superior on spatial and mathematical aptitudes, that spatial 
relations is the most consistent and strongly differentiating aptitude 
betxzeen the sexes, and that differences in aptitudes do not become sig- 
nificantly apparent until adolescence. (17) 

L. R. Aiken, in 1970, reported that a number of investigators 
adhere to the theory that the cognitive differences betv/een the sexes 
are the result of differential cultural reinforcement over time, since- 
the differential increases with age, (17) 

Additional recent studies have dravm conclusions consistent vzith 
those of earlier research efforts. In analyzing sex differences in 
mathematical and scientific precocity, Astin found that boys show 
interest and precocity in mathematics at a much earlier age than girls, 
the discrepancies in mathematical aptitude scores betvzeen boys and 
girls increase with age, and girls' parents have low expectations for 
their daughters. (3) And, John Ernest and his research team corrobor- 
ated the evidence that there is nothing intrinsic in mathematics that 
makes it more appealing to one sex than the other but teachers expect 
male students to do better in mathematics than female students. (13) 

According to the report of the Carnegie Commission on Higher Educa- 
tion the percentage of women Ph.O.'s in mathematics has been steadily 
decreasing, with only a slight upsvzing in recent years. In the period 
1.920-24, 20% of the mathematics Ph.D.'s were earned by women. During 
the past year the percent of v7omen on faculties of college mathematics 
departments has increased ^vom 5.6 to 5.8, vzhile the percent of tenured 
v7oraen faculty members has decreased from 4.G to 4.5. During this period 
of time the percent of women among new Ph.D. 's has increased from 9.1 



to 10.1 V7hile this percent of women among unemployed new Ph.D's hj:.. 
increased from 11.1 to 15.0. (G) 

In a study related to the Project Director's dissertation, the 
followinc q-.rr:i,tion v/as investigated: Do male secondary school mathe- 
matics teachers exhibit a greater degree of mathematical .confidence 
than female secondary school mathematics teachers? The pretest con- 
fidence scores of 31 men and 44 women in the 1969-70 N.S.F. In-Service 
Institute at the '-University of Cincinnati v/e re compared. The difference 
betxjeen the t\7o means v/as found to be significant at the .05 level, 
indicating that men teachers felt more mathematically confident than 
women teachers. The 53 posttest scores v/ere analyzed, and again, the 
difference betx/een mean scores of men and women v7as significant at the 
.05 level. There \7as no attempt, hov7ever, to analyze v/hether the 
statistically significant difference betxjeen confidence scores of men 
and women was due to. a difference in environmental reinforcement of 
boys' confidence in solving mathematics problems. (29). 

3. Design of the Study 
a. Samplinr^ 

Participants for the final phase of the study were selected from 

the Greater Cincinnati area. Fourth, ninth, and tr/zelfth grade students 

\7ere selected frora inner city and suburban schools. Six schools V7ere 

selected at random at the fourth grade level; three schools 77ere selected 

at random at the ninth and t\7elfth grade levels; and ah equal number of 

students V7as selected, randomly, from each school. The population for 

the study v7as restricted to "qualified" mathematics students, where 

th 

'qualified' V7as defined to be ranked in at least the 75 percentile 

on a standardized test taken V7ithin the past year. College sophomores ^ 

f 

at the University of Cincinnati* V7hose SAT or ACT ma.iiematics scores 



placed them in at least the 75 percentile, v/ere randomly sclec*:? :l to 
participate in the study. 

Foux" girls, four teachers, and t^jo guidance counselors at each grade 
level V7ere randomly selected for interviews from the participating 
schools. 

In January, 1975, at the Annual American Mathematical Society- 
Mathematical Association of America Meeting, in IJashington, D.C., four- 
teen v7omen mathematicians v/ere interviev/ed. Twenty-t^;o vjomen were con- 
tacted; they had been recommended as probable subjects by Professor tiary 
Gray, the founder of the Association for IJomeu in Mathematics. Tvrenty- 
one expressed their v/illingness to cooperate, but only 1^ were able to 
attend the Annual ilceting. These 14 women represented a variety of 
ages-'-from the late 20 's to the late GO''s--a variety of backgrounds, 
race, life-styles, and personalities. But, they had ti7o things in 
commont they had succeeded in becoming mathematicians and they had 
experienced similar forms of bbth encouragement and discrimination along 
the V7ay. 

b. Inst rumen tat ion 

Four instruments v/ere developed at each level: 

1. An instrument to measure confidence in doing mathematics. 

2. An instrument to measure interest in mathematics. 

3. A questionnaire to determine future plans to study ^ 
mathematics and reasons for the decisions. 

4. A questionnaire to determine career plans and* reasons 
for the choices. 

The first tv;o instruments were developed in a two-stage pilot pro- 
ject. The first stage involved interviewing .six students at each level, , 
attd then writing a set of items relating to mathematical confidence and 
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mathematical interest v;hich required open-ended responses. At : '.i . 
fourth, ninth, and twelfth grade levels, volunteers for both stages' 
were selected from the Cincinnati Public Schools. College sophomores 
were chosen from volunteers at the University of Cincinnati. Each 
student, in the first stage of the project, was interviev/ed for approxi- 
mately half m hour. 

Among the interesting, enlightening, and sometimes entertaining 
responses x/ere the following: 

•'Confidence more than interest influences one's choice of a 
career. 

^'Girls aren't as talented in mathematics as boys. They're con- 
scientious but not talented. They have no 'spark.'" 

"Top grades in mathematics imply intelligence. Top grades in 

English literature do not imply intelligence. Vsy parents 
woriry^ about whether a husband out there somewhere won't 
like me if I'm intelligent." 

"College instructors of mathematics regard girls v/ith humor. 
If they're there, the instructors will try to get them 
to pass the course. If they're bright, the instructors 
are surprised." 

^'College instructors of mathematics or physics regard girls 
with amused tolerance," 

"Girls tend to give up more easily if they cannot work the prob- 
lems. But, the top girls in a class set the standard for 
'the entire group. Tlie better girls stick out more than the 
better boys." 

"I went to a coeducational parochial elememtary school. I remember 
an incident that happened when I was In the fifth grade. A 
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boy in the class was caught che^tinc on a test. He \.r 
copying from the paper of the girl sitting next to him. 
In reprimanding him the nun said, 'Imagine you copying 
from a girl 's paper^'" 

T\7enty volunteers, at each grade level, responded to the question- 
naires in the :Second Gtage of the pilot project; At the three lovjer 
levels, teachers allowed about tx-renty minutes during class for the com- 
pletion of the questionnaire • At the college sophomore level, the 
second s^tage of the project was carried out by mail* From these 
responses, the eip:ht instruments uere devised. Each contained approxi- 
mately 35 items and required the student to respond to a five-point 
Likert scale. Pilot groups were then selected and, on the basis of 
their responses, the most discriminating items on each instrument were 
selected. Pilot groups consisting of approximately 125 students at each 
level, were again selected from volunteers in the Cincinnati Public 
Schools, at '^^t» IIolyokG Collr?[3e, and at the University of Cincinnati. 
, In all cases, students responded to the questionnaires during claos time. 

Previous experience indicates that attempts to establish the 
validity of such instruments on the basis of concurrent: criteria usually 
fail since it is impossible to obtcin a set of representative, unbiased 
criterion scores. Hence, the instruments themselves define mathematical 
confidence and interest in mathematics. The items we're reviewed by a 
selected group of mathematicians, mathematics educators, and psycholo- 
gists at the University of Cincinnati. Their combined judgment pro- 
vides the basis for establishing the validity of the instruments. 

The split-half technique, employing the Spearmen-Brotm Prophecy 
Formula was used to establish the reliability of the instruments. 
Reliability coefficients varied from .507 tO' .919. The reliability 
coefficient for each test, is given in Table I. 
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Table I . 

Q ueationnaires— Reliability Coefficients 





grade 


4 grade 


9^^ grade 


9 grade 


12^*^ grade 


12^^ grade 




Confidence 


Interest 


Confidence 


Interest 


Confidence 


Interest 


n 


121 


121 


64 


64 


00 


02 


R 


.607 


.003 


• 857 


.905 


.905 


.005 




College 


S ohpomore 


College Go 


Dhomore 








Confid 


ence 


Interest 






n 


173 




173 








r 


.870 




.919 









Appendices B, C, and D contain copies of the instruments used in the 
pilot projects and in the fiual study as well as an explanation of 
their use. . * 

I^atheraatical confidence was defined as a score in the top 25% on 
one of the confidence instruments. Interest in mathematics was defined 
as a score in the top 25% on one of the interest instruments. 

The questionnaires to determine future plans to study mathematics 
and to pursue mathematical careers were developed witf -he assistance 
of the educators and psychologist who V7er2 consultants in the project. 
The questions required brief, open-ended responses. 

In addition to the v/ritten instruments, hour-long interviews v/ere 
conducted with a random sample of 4 girls, at each level to allo^; free- 
dom of response and to probe deeper into the various issues involved. 

Similar questions to those used in these inteirviev;s were presented 
to a sample of vromen mathematicians in order to compare their retro- 
spective responses with the responses of the present students. 

Further information vjas provided by interviewing a random sample 
of four mathematics teachers and a guidance counselor or academic 
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advisor at each grade ViVel, IJith the assistance of the consullar ts 
a set of questions vjas formulated to elicit both quantitative responses 
anc' explanations for the ansvrers given. An analysis V7as made of the 
quantitative responses and anecdotal records of the interviexrs vrere 
summarized^ There xzas an attempt to analyze teachers' treatment of 
their students,' their attitude toi/ard uomen in mathematics, the extent 
to which educators discourage women's participation in mathematics, and 
the extent to vjhich attitudes differ among educators of various grade 
" levels* 

c« Administration of Instruments 

Fourth, ninth, and t\7elfth grade students responded to the insttu- 
. ments during regular school hours, / 

Arrangements were made well in advance of the testing period with 
superintendents, principals, guidance counselors, and teachers. The 
experiences which we had in our attempts to secure the cooperation of 
various school systems were probably typical of the experiences of 
investigators in similar studies. We found it easier to work with 
small school systems than vith large ones. Generally, the fears of 
school administrators and the accompanying red tape were, in inverse 
proportion to the age of the students whom we wished to survey. In 
three schools, principals required written permission'^ from fourth 
grade parents; copies of all questionnaires and interviei-; questions 
were supplied to the parents along with a letter explaining that the 
project was designed to study diffe^nces bettjeen the sexes in their 
attitudes toward mathematics. One junior high school principal and 
one senior high school principal required similar letters to be sent 
to the parents of their participating students. Generally, in spite 
of some instances of initial hesitation and some red tape, we found 
principals, teachers, counselors, and students overwhelmingly cooperative 
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Teachers selected studsnts to be interviex^ed and notified Vh^ a 
several days before the intervietjs. In a like manner, principals or 
supervisors selected teachers and guidance counselors to be intsr- 
viet7ed. In all cases, participation was voluntary, but everyone who 
V7a3 selected az^^e^A to take part. 

Classrooms, normally empty at the given time, or auditoriums xrere 
used to administer the written questionnaires. Interviews were held 
in offices or classrooms vrhich vrere not in use for other purposes. 

Written questionnaires were mailed to all sophomores in the College 
of Arts and Sciences at the University of Cincinnati whose ACT or SAT 
scores were in tie sevonty-five percentile or above. 3 elf -addressed, 
stamped envelopes and explanatory letters were included. The. women 
also received forms for volunteering to participate in an interview. 
Ti7o hundred seventy-piine questionnaires vjere mailed; one hundred 
seventy-three were completed, and returaed, Four v7omen wer^ randomly 
selected among the volunteers to be interviev/ed and arrangeni'^nts for 
convenient times \7ere made by telephone. The principal investigators 
fo3>the study conducted the interviews in their offices. Four faculty 
members were randomly selected for interviews from the Department of 
Mathematical Sciences at the University of Cincinnati. 

TJomen mathematicians vier-e interviewed at the Annual American Ibthe- 
matical Society-iiathematical Association of America lleeting in Washington, 
D.C., in January, 1975. Arrangements for these interviews V7ere begun 
in the summer of 1574 and v/ere completed several v/eelcs before the inficr- 
views took place. 

Although all the participants seemed to enjoy the interviews-, the 
older students and the adults demonstrated the greatest interest. It 
X7as the college sophomores and'' women mathematicians who were the most 



18 



15 



enthusiastic about our study and the most eager to prolong the Inter- 
views, As a matter of fact, one interview X7ith a female mathematician, 
planned for half an hour, lasted two and a half hours. Our conversa- 
tion ranged from childhood memories of mathematics classes to collective 
bargaining in higher s^ducation and the solution, at the bargaining 
table, of some of the problems involving inequities between nen and 
women. All in all, we found that people like to talk about themselves, 
and they like to discuss issues which have profoundly affected their 
lives. 

4* Analyses of the Data 

a. Statistical Analvsi^ 

As in many educational experiments, v/e found almost no statistically 
significant differences. Using the criterion that nDnfidence is defined 
as scoring in the top 257o on the confidence instrument and interest is 
defined as scoring in the top 25% on the interest instrument, the Chi- 
square statistic was used at each level to determine x/bci/rer mathematical 
confidence is independent of sex and v/hether mathematical Interest is 
independent of sex. The only statistically significant result appeared 
on the question of interest at the twelfth grade level. Girls scored 
significantly lov7er than boys at the .01 level of significance. At both 
the ninth grade and college sophomore leyel^, the proportion of girls 
interested in , mathematics x^as, in fact, higher than th- proportion of ^ 
boys, but not sufficiently higher to reflect statistic^A si^ficance. 
At the fourth grade level, a greater proportion of gir^s than boys was 
mathematically confident; XThile, at the ninth and twelfth grade levels, 
the situation was reversed. But, none 6:^hese results: xjas statistically 
significant. Hence, the statistical analysis suggests that efforts must 
be made to generate interest in mathematics during the last tuo years of 
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high school. If girls drop out of mathematics at this stage, their 
future educational and career options clearly are greatly narrorred. 



Renewed interest in riathematics at 
twice as great for calculus student 
At this level, also, the statistics 
be desigaid and implemented to encr 

interest in mathematics. 
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c liege sophomore level is almost 
c is for non-calculus students. 
Its suggest that programs must 
qualified women to renev; their 



The statistical results are summarized in Tables II and III, 

Table I I, 

Independence of Sex and Ilathematical Confidence 
2 



Grade Level 



n 



X 



Level of Significance 



Results 



4 
9 
12 

college 
sophomores 



124 
60 
70 

160 



.17 

.4 

•28 

0 



.05 
.05 

.05 

.05 



not significant 
not significant 
not significant 

not ;significant 



Grade Level 



Table III , 

Independence of Sex and Interest in ilafchematics 
2 



n 



X 



Level of Significance 



4 
9 
12 

college 
suphomores 



124 
60 
78 

160 



0 
2.5 

7.01 

.53 



• 05 
.05 

• 01 

.05 



Results 



not significant 
not significant 
significant 

not significant 



The samples vrere not sufficiently large to provide a statistical 
analysis of the effects of various factors on. the students* decisions 
to study advanced mathematics and to pursue mathematical careers. The 
relationships betireen the variables in the study and parents' advice, 
parents' occupations, teachers* advice, guidance counselors' advice and 

20 



17 

mathematical background were considered. In all cases, hovrever .he 
subsets were too small for adequaf^ objective analyses. References to 
these factors appear frequently in the anecdotal report. Ic is sug- 
gested that future studies give further consideration to the rslaticn- 
ship between these factors and reasons V7hy qualified v/omen do not pursue 
mathematical careers, 

b. Anecdotal Report 

Why, then, do qualified v;omen seem to avoid mathematical careers' 
The answer to this rjuestion becomes more apparent v/hen tre replies to 
interview questions and open-ended queotionnaires are analyzed. Ue 
found that the answers of women students and practicing matheuiaticians 
formed a distinct pattern of barriers toward v/omen in mathematics. 

Although fourth grade students are unaware of discrimination, high 
school girls are extremely conscious of prejudice and peer pressure. 
They report that parents encourage their sons to continue to study mathe- 
matics oven v;heri they find it difficult; girls, on the other hand,' Qvri 
encourariDd to drop mathematics. Teachers and guidance counselors en- 
courage girls to continue their mathematical studies only if they express 
great interest in the subject. 

Fourth grade girls vrere somevjhat difficult to interview. They were 
rather shy and gave only brief ansv/ers to questions. Generally, they 
saw no differences between boys and girls in ability or interest in 
mathematics and no differences in treatment by their teachers. Typical 
comments v/ers: 

"Teachers treat boys and girls the same." 

"Everyone needs to 4earn math to get a job,*' 

"The teacher escpccts equal work from everyone even if she has 
to bug the boys more to get it.'*' 

2l ^ . . 



*'The teacher pays more attention to the boys because they 
don't pay as much attention to her explanations." 
Among the less frequent responses were the statements: 
^*Boys are more interested in math than girls." 
"Girls are smarter." 

Ninth grade girls, also, generally believed that boys and girls 

have equal mathematical ability and that they are treated che same by 

their teachers • Only one student indicated that she v/as aware of 

differences; she commented that, "There xs discrimination against v?omen 

engineers and architects, but I vjould be willing to fighc the battle." 

ly the time girls reach the t\7elfth grade, girls' atfcitudec seem to 

ch 

undergo considerable change. A student \7ho ranked 26 in a class of 
310 students had dropped mathematics after second year algebra ^ in the 
tenth jrade. Her reason was, ^'liy family isn't good in mathematics. 
Me have a lot of trouble V7ith it. I enjoy mathematics — but not in class 
where there is pressure to get good grades." She displayed almost no- 
confidence in her mathematical ability and planned to major in English 
in college although her S.A.T. mathematics score vjas 30 points higher 
than her English score. Her remarks were particularly interesting in 
view of the fajxt that her father was the Superintendent of Schools. 

A second student, who ranked in the top 20 out of 310 seniors, 
planned to be an engineer. She expressed the opinion that teachers, 
as far dovm as fourth and fifth grades, were partial to boys and helped 
them more. She believed that teachers expect boys to do better than^ 
^irls in mathematics; and, therefore, boys in fact do better.' She felt 
that reverse discrimination is the present pattern in engineering and 
that in college there may be discrimination against blacks but not 
against women« \ 
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College sophomores who display an interest in mathematics rn^ plan 
a mathematical career, are a^/are of discrimination, while those who are 
studying nursing, speech pathology, and other female-dominated courses, 
are telatively unaware of discrimination, less interested in discussing 
the problem, and more likely to accept a stereotyped role* Typical of 
the comments made by women students v/ere the following: 

"In retrospect,.! realize that there was discrimination 
even by grade school teachers. Their attitude was 
characterized by, 'You can try ic, but you won't 
succeed. 

"Ily roommate is the top mathematics student in her class. 
She's more confident than most v/omen, but not as 
confident as inferior male students.. Her high school 
mathematics teacher encouraged her and helped her get 
a scholarship to Engineering College. She has felt 
discrimination from faculty, members and from colleagues 
on her coop job." 
"No basic changes in . .?:itudes have taken place, at all. 

•People are being forced to change. Attitudes haven't 
changed." 
And finally, 

"In high school I took the advanced track in mathematics 
for four years although I never had any encourage- 
ment in pursuing it in college or a career.... I 
did well and looking back feel that had I been 
encouraged, I may have pursued the interests I did 
enjoy math courses— but I felt uncomfortable with 
the highly competitive males and male-encouraging ^' 
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teachers.... High school inathetnatics was a 
personal challenge but the loneliness of it 
steered me away.'' 
Interviews with teachers and counselors from the fourth grade 
through the tiijelfth grade produced fairly consistent responses. 

We interviewed both male and female fourth grade teachers with a 
variety of backgrounds. All of them emphatically stated that they do 
not treat boys different from girls, ilost of them believed that sex- 
role stereotyping begins early, and great Iv accelerates during the last 
tv7o years of high school. Among their comments were the following: 
"Boys seem more eager,.. get hold of an idea and learn to 

use it faster. . .find mathematics challenging. Girls 
don't like mathematics .find it hard... feel they 
won't use it. I don't expect more of boys... they 
just do better. Host girls need extra help.'* 

' ' ' : ^ 

And," 

"I don't expect boys to learn faster than girls but they do." 

The teacher who made this latter comment answered a question con- 
cerning changes in societal patterns, with the statement, "At my husband's 
place o.f business women are getting men's jobs. Some men are resentful." 
And, in reply to a question regarding her ovm experience as a. mathematics 
student, she said, "Trig stopped me. I refused to take calculus." 

An outgoing, enthusiastic male teacher with 17 years teaching 
experience, discussed his experiences with parent conferences. He 
noted that 75% of the tipe that a girl receives a C or D in mathematics, 
Lzr mother would reply that she wasn't good,, in mathematics, either. In 
response, the teacher alx-jays pointed out that ability in mathematics 
might not be hereditary* 11^ further reported that in cases where a boy 
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receives a C or D in mathematics, the mother's explanation is a'n^r^st 
invariably, ''The boy is lazy,'^ On the v;hole, mothers T7ant their sons 
to be successful in mathematics, but they are willing to accept less 
achievement from their daughters. The teacher v/ho made these observa- 
tions was the only one of the fourth grade teachers, whom we tnterviev/ed, 
who V7as enthusiastic in his support of our study. He said that he very 
much enjpyed being interviewed. 

The remaining fourth grade teachers expressed very little interest 
in the problem of encouraging talented girls to pursue mathemaitics , In 
fact, they demonstrated very little recognition that there is, c problem. 
There was general satisfaction with the status quo, and almost no 
interest in changing societal patterns to Increase opportunities for 
vjomen, I7ben asked to comment on discrimination against women in mathe- 
matics, they almost invariably replied by commenting on discrimination 
against women as school administrators. 

Included among the further comments made by fourth grade teachers 
were these statements: 

"Girls are more fearful. It's hard to increase their confidence." 

"Girls aren't v/illing to v7ork all that hard. They don't expect 
to be breadwinners." 

"Girls are as competitive as boys at the 4t;h grade level.'' 

"Girls get less attention because they're quieter." 

"Peer pressure becomes- greater as students get older.'* 

"There is more sex-role stereotyping in social studies textbooks 
than in mathematics textbooks. Men are pictured as in- 
ventors; women are pictured as airline stev/ardesses ." 

"Boys are more aggressive. . .more outgoing." 

"Girls try harder." 



And finally, 

"Boys don'^t care as mucii as girls when they're v7rong, A 

girl who gives' ah incorrect answer is imich more subdued.'' 

At the ninth grade level, also, teachers and counselors v?ho were 
interviewed v;ere generally oblivious to issues of discrimination or pre- 
ferential treatment. In reply to questions about the mathematical 
ability of girls, teachers tended to avoid the question and to comment, 
rather, on the outstanding neatness of girls' test paoers. 

Teachers at the tvzelfth grade level, too, seemed somewhat ^obsessed 
by neatness of test papers, and they, too, highly praised thevigirls in 
their c lasses for displaying this characteristic. The male teachers, 
who were interviewed, admitted that they expected boys to do better than 
girls in mathematics, and they believed that parents have similar dif- 
ferences in expectiations for their sons compared with their daughters. 

One of the tt^/elfth grade counselors, v/hom v/e interyiev/ed, was par- 
ticularly interesting. He was a self assured, confident, articulate 
young man, with a somewhat limited knowledge of mathematics. Unlike 
many high school students, he views the role of counselor as very signi- 
ficant in providing academic and career counseling. 

Part of our discussion with, him v/as general, in nature. He appeared 
to be indifferent to the widespread present practice of equating educa- 
tion with job training. He v/as not dismayed over the fact that included 
in the '30% of the students in his school, who transfer to a vocational 
school, are some of the brightest girls in their class. He saw no 
reason to Encourage these girls to. consider extending their career op- 
tions by enrolling in college preparatory courses although he gives 
this advice to boys under the same circumstances. Our impression Was 
that although this counselor claimed that there was no difference in his\ 
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career counseling of boys and girls, he, in fact, encouraged sey-role 
stereotyping or at least did nothing to discourage it. Girls who did 
well in mathematics were encouraged by him to study accounting* Among 
the comments made by this counselor were the following: 

"Girls have more difficulty with math than boys. They seek 

help more frequently/* . 
"The top 10 students i^ the graduating class include more giris 
than boys. The top 10 mathematics students, however, 
I would include more boys. It's easier for girls to rank 
high in their class because they don't take ruch a heavy 
load of college preparatory courses." 
"Girls drop out of the advanced track in mathematics at thp • 
end of the tenth grade because of peer or parental 
' pressure. They don't need that much mathematics. They 
can choose many careers that don't require mathematics.'^ 
He estimated that tt/o-thirds of the boys who are talented in mathe- 
matics choose a mathematics-oriented career, but only one-third of the 
talented girls choose a raathematics-^orienced career. Furthermore, more 
girls than boys fear mathematics and tend to drop out of advanced courses 
even though they have received high grades. 

Interviews with male college professors of mathematics produced a 
variety of opinions concerning discrimination or lack of it> One pro- 
fessor felt that the Department of I4athematics was less prejudiced than 
many other departments. Uhen he voiced this opinion to his department 
head, he was told that ''there is more bias than most people realize." 
In reply to the question, "Is there bias against women faculty members 
in the Department of Mathematics?", a former department head emphatically 
stated, "Of course!" At the other end of the scale of opinions, one 
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professor, just as emphatically said, ''I don ^believe that disprfmina- 
tion against women in mathematics ever existed. • Their psychological 
processes are dif f erent • • . • There is a difference in interests and a 
difference in the vxay men and women think. There are no outstanding 
chess players, for example, even In Russia,, not because of discrimination 
but because of a difference in women's thought processes.'* 

Last January, at the annual AiyB-MAA meeting in Uashington, D.C., 
we interviewed the 14 women mathematicians vxho had been selected in 
advance of the meeting. I'e v/eire interested in de^,ermin^ng answers to 
the follovxing questions : V/hat barr: rs had been placed in the ':ay of 
their becoming Tnat-.hematicians? And, how did they manage to overcom^B 
these barriers? 

In answer to the second question, the women 1:3 interviewed were 
extremely talented — far more talented, vie fait, than a random sample c>f 
14 mathematicians would have boen« Although they v;ere not al\7ays ex- 
cessively conscious of their ability, they agreed thaf rsallv Mcd ^ ■ 
uomen mathematics students are pushed. And, they had received strong 
support not only from teachers — at* least at the element.nry> high school, 
and undergraduate college levels — but from parents and husbands. 

There was great unanimity in their feelings, experiences, and 
opinions. Typical of statements about their feelings viere the follow- 

.i ' _ _ .... 

ing: 

"I felt mQ3pe discrimination as I grew older." 

"I felt inadequate in freshman calculus although I received 

the best grade on the exam." 
"It's hard to be objective in retrospect. Am I analyzing 

past experiences on the basis of v/hat I think now?" 
"Have I rationalized discrimination or purposely closed 

my eyes to it?" 

. ' • X. ,28 



"I think that both men and women feel that women are inferi^rr/' 
Experiences, from kindergarten through career, alco shov/ed remark- 
able similarities. One professor said that in elementi?ry school she 
had been discouraged from skipping a grade because she probably wouldn't 
be able to learn long division. A second professor reported that when 
she won the award in an undergraduate competitive mathematics examina- 
tion, she vjas told tbp.t "girls weren't supposed to get the prize/' Still 
another of the women reported that in Graduate School, v7omen had to 
serve the tea, wozieu were recommended for jobs only at woman's ccllaget;, 
and only certain professors were 'Vzilling to take on girls." Job djs- 
crimination ranged from the comment by a male colleague, *'I don't knox-; 
V7hy I'irs. A. should be promoted. She's got a husband and he makes a 
li^'ing*' to an anecdote reported by a black V7omen mathematician. She had 
not been offered the chairmanship of a cornmittee even after all the 
white male committee members had declined because the job involved a 
stipend and secretarial help. She had never been appointed co a key 
policy-making committee, but she had been appointed to almost ever;* 
other committee, and she was alw- iys on the social cotrjnittee. 

Opinions, also, v/ere remarkably .unanimous . Role models are impor- 
tant, liany" women elementary school teachers are terrified of mathematics 
and hate it. They feel that a mathematician must be a genius or a 
lunatic. As role models they steer girls away from mathematics. The 
job market is more favorable to women now than it was six years ago, 
but the backlash has set in. A department is willing to r sk a nev; • 
Ph.D.; she can always be fired. But, tenure is a different story. And, 
older women haven't profited from HEII pressures. One department head 
said that he would hire the vorst women he could find so that when she 
didn't work out, he could say that's V7hat happens when you hire a woman. 
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Ihe role of teachers and college professors, hov/ever, v/as ^o*- 
always criticized. One college sophomore commented that "teachers 
encourage good female mathematics students more than the rest of society 
They're more open-minded. They're more conscious of high ability end 
they tend to encourage girls of high ability because they use ability 
as a criterion more frequently than the rest of society does.'* 

5. Summary, Inte r pretations, and Conclusions 

Statistical results and anecdotal reports supported the conjecture 
that there is a decrease in girls' interest in mathematics and a sharp 
increase in societal pressure against vomen in mathematics during the 
student's high school years. There were differing opinions, however, 
on the question of v7hether mathematics teachers and guidance counselors 
contribute toward building barriers against women rather. than removing 
society's barriers. 

It Is suggested that schools and colleges make a greater effort to 
conduct v7orkshops and design programs to encourage qualified girls to 
pursue careers in mathematics. Since the greatest drop-out of mathe- 
matically qualified 5. is occurs during the last two years of high school 
special attention should be given to .implementing such programs at the 
tenth grade level. Att ntion should also be given to designing in- 
service educrtlon pro^^raras for teachers and guidance counselors at all 
levels since there is some evidence that they presently exert a nega- 
tive influence tov;ard girls as mathematicians. 

Previous studies dealing with prejudice have indicated thai: instru- 
ments and intervievTs used to measure attitudes frequently effect changes 
in attitudes. Although there v7as no attempt to measure such, changes 
resulting from this study, it is hoped that the use of the instruments 
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and interviews did themselves encourage a greater number of qualified 

J, 

girls to pursue careers in mathematics. 

Results of the study, both conclusive and Inconclusive, suggested 
the follo^^ing questions for future investigation: 

1. A longitudinal study of girls now in the fourth grade 
to determine changes in individuals or groups of 
individuals with respect to mathematical confidence, 
interest in mathematics, academic plans, and career 
goals; and causes of these changes. 

2. A study of the relationship bet^/een the advice of 
parents and teachers and boys' decisions; and the 
relationship bet^zeen the advice of parents and 
teachers and girls' decisions. 

3. A comparison of attitudes -toward v/omen in ma the- 
m;:itics among various ethnic groups. 

Finally, in spita of the barriers and the backlash, there is a feel- 
ing that times are changing. Girls show less fear of mathematics then ^> 

o 

did women students before the 1960's. Universities are being pushed 
by IIEII. 

The January, 1975 meeting of the Association for Women in Ifethe- 
matlcs,.at which discrimination against women vas discussed, draw a 
hugh standing-room-only crov/d, including quite a few male mathematicians. 
The .question and anstzer period v/as sparked vrith lively enthusiasn and 
eagerness for change. The National Sdence Foundation has developed 
plans to fund workshops for vjomen at the various collegiate levels to 
interest them in scientific careers and programs for female college 
graduates to retrain them for careers in science. The 197G annual meet- 
ing of the National Council of Teachers of Mathematics had several 
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sessions scheduled to discuss various aspects of the problem of er- 
couraging talen::sd girls to study mathematics. 

Aud a number of competent female mathematicians are emerging. It 
is, therefore, not unrealistic to hope along with the editors of Great 
Current s of ihthematical Thought that "the gro^^rth of female education, 
the overthrov/ of prejudices, the profound changes in the kind of life 
and in the role assigned to women during the last feu years \i±ll doubt- 
less bring about a revision of h^r position in science. Then we shall 
see in \7hat measure she can, as the equal of man, emerge from the role 
of the excellent pupil or the perfect collaborator, and join those of 
our scientists v7ho3e v;ork has opened new paths and bears the mark of 
genius/' 
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Note of . Explanation for 
Appendices B, C, D 

Confidence in dcing mathematicG is raeasurec by: 

Questions 2, 5, 7, 15, 21, 24, 25, 26, 27, 23, 30 of the 

^ Fourth Grade Survey, 
ninth Grade Questionnaire, 
■R'/elfth Grade Questionnaire, 
College Sophomore Opinionnaire* 

Interest in mathematics is measured by: 

Questions .1, 4, 6, 9, 10, 12, 14, 16, 17, 19, 20 of the 

Fourth Grade .Survey,'. 
Ninth Grade Opinionnaire, 
Twelfth Grade Opinionnaire, 
College Sophomore Questionnaire, 
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APPENDIX B 

Pilot Project - Stage 1 
Interview Questions 

To (4th Grade Students) 

!• What is your favorite subj'^ct in school? 

2, Do you enjoy srithnvetic? 

y 

3. WWat is the rnost fun in arithmetic? 

4. Who is the best in arithmetic - the boys or the girls? boiih? 

5, Can you tell me some jobs for which you nead to krov7 a loi: of 
math? 

G. Ave there a^^y of these jobs, for which you need to know u lot 
of math, of interest to you? 
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Interviev7 Questions 

Ninth and Ti/elfth Grade Students 
(High School) 

What do you enjoy most abotxt your math classes? Least? 



Have you been aware of any differences in the way boys and 
girls are treated by your math teacher? 



Do yoa fsel that you v/ere treated differently by taale end female 
math teachers? 



Do you faal any pressure to lat Lhe boys in your math classes 
answer first? 



Does your math teacher call on the girls .^s mi'ch as the boys? 



Does your math teacher help the girls much as the boys? 



Have you always been good in math? 



IJas your academic ability, and specifically your math ab.lTity, 
rewarded differently by your teachers in grades 1-6 compares* 
with grades 7-12? 

H£».ve you considered a career in math or in some rcilated field? 

Have you discussed your future plans with your teachers, your 
counselors, friends, parents? 



Have any of the people you have discussed future plans with 
encouraged you in the direction of a math career or discouraged 
you in this direction? 



Do you f3el pressure from your friends to either study mathe- 
mat'cs or not to study mathematics? 
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Interview Questions 

Ninth Grade 
Jimior High School 

1. List subjects you're taking this year, in the order in which 
you like them. 

2. IrJhat did you like best about algebra? 

3. Have you always done well in mathetnatics? 



4. How much matherpatics do you expe^'.t to take in the future? 

5m Do you enjoy tnathematics homework? Or, is the homework drudgery? 

■ .* ■ ■ * 

6. Do you work hard on problems you can't solve? Or, do you ask 
for help, almost Iminudlately? 

7^^ Ilhere do you think you rank in your mathematics class? Why? 

8, Hov; do you think your teacher would rank you in your mathematics 
class? 



9. After you've taken a mathematics test, can you usually estimate 
ycur grad3? 

10. Is the atmosphere in your mathematics cl^ss rel«uced or tense? 

11. IJhen there is a discussion in a mathematics class, do you 
actively participate? Ansv/er questions? Why or why not? 

12. What qualities are necessary for success in mathematics? 
Which of these qualities do you have? 
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Interview Questions 

Twelfth Grade . 
Senior High School 

I, Vlhat is your favorite subject in school? 

2» How inrportant is persistence to succesft in mathematics?- 

3. How does a teacher affect a student's success in mathematics? 

4. List your school subjects in the order of your interest in them. 

5. What aspect of mathematics do you find most difficult? 

6# How do you rate yourself as a mathematics student relative to 
other students in your class? Why? 

7t How nruch mathematics do you expect to take in the future? 

8# How do you think your teacher would rate you as a mathematics 
student? 

,9, Do you volunteer often In class? What motivates you to 
volunteer? 

10, Have you ever folt "complately lost" In a matheniatics course? 
What did you do to overcome this problem? 

II, What are the rqualities of a successful mathematics studeixt? 
IJhich of these qualities do you possess? 

12, Hov7 does a good grade on a test affect your attitude toward 
mathematics? your motivation? your study habits? Hov; doeti 

a low grade on a test affact your attitude toward mathematics? 
your motivation? your study habits? 

13, To what extent do you rely on help from the teacher outjide 
of class? 

14, Are boys mere aggressive in class participation? 

15, If you enjoy rcsthematics vjhat has influenced your enjoyment? 

16, Describe the atmosphere of your mathematics class--tense or 
relaxed? 

^ - ■ 

17, Do you find any differences in teaching techniques bet^^een 
men and women mathematics teachers? 

10, Is it a handicap to be a woman in a scientific career? 

.19, Has mathematics always been easy for you? 

20, How does the personality of the teacher affect the success 
of the student? - 

21, Are .you a patient student? , 

22, Do you get discouraged easily if you have difficulty solving a 
mathematics problem? What do you do to overcome this dis- ^ 
couragement? . 
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Intenrlevj Questions 
Tt-zelfth Grade 



1, Uhat Is your favorite subject In school? VThy? 



2, If you were to list school subjects in the order of Interest,, 
in what pesltloft vxould you place mathematics? 

3, Do you find problem solving easy? challenging? frustrating? 



4, JJhat uses do you see for mathematics in terms of your life? 
your future plans—educational / career? 



5, Hoi-7 do you rate yourself as a mathematics student, relative to 
other students in your class? 



6. Do your teachers and/or guidance counselors encourage you to 
pursue further work in mathematics? 



?• How many matihematlcs courses do. you expect to take? IJhy? 



0. Hov7 do you think your teachers rate your mathematical ability? 
Do you flj^ree? 



9, After you hrxve taken a mathematics test, can you accurately 
predict your grade? 



10. VJhat do you think are the qualities of a good mathematician? 
(i.e., mathematical aptitude, patience, perseverance, creativity, 
etc,) Which of these qualities do you possess? ^ 

11. Hot7 much time do you spend on mathematics, relative to other 
school subjects? 



12. Do you enjoy doing mathematics homework or do you find it 
drudgery? IJhy? 

13. - VJhat do you consider to be the most important factors which have 

Influenced your interest (or lack of Interest) in mathematics? 
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Interview Questions 
Calculus Students 

1. Do you like njathematics? 

2. What are your career plans? 

3. VJhy did you take calculus? ,^ ^ 

4. What further mathematics courses do you plan to take? 

5. How do you rate yourself as a mathematics student in relation to 
your high school graduation class? your calculus class? your 
own ideals? 

6. VJhat do you think are the characteristics of a good mathematician? 
VJhich of these characteristics do you have? 

- 7. After you have taken a quiz or escam, can you usually estimate the 
grade you will receive? 

8» HoTi; much time/week, on the average, did you Spend working calculus 
problems? Did you find the assignments challenging? frustrating? 

9. Who influenced your career choice? In what wsy? 

10* Who advised you to take calculus? Why? 

11. Did you attend class regularly? 

12. If you missed class, were you able to read the textbook and tinder- 
stand it, without any help? j - 

13 • Did you ever help other students study calculus? When did you 
help? I'lhyl 

14* Would you be a good tutor for any mathematics course you^ve 
already had? l^y or why not? 

15 • Do you think you have sufficient mathematical ability to succeed 
in any mathematics course you might choose to take, in the future? 

16# If volunteers are requested to demonstrate problems in class, 
do you volunteer? 

17. How v7ould you rate your confidence in doing mathematics? Your 
interest ixi mathematics? 
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Questionnaire 
Ninth Grade, TX/elfth Grade 

Directions: Write 2 or 3 sentences In answer to each of the 
follov7lng questions • 

I. List the subjects you are taking this year, in the order in which 
you like them; Briefly, tell x^hy you listed them in this order? 



2, What do you like best about math? 



3. 



VJhere do you think you rank in your mathematics class? Why? 
Where do you think your teacher would rank you in your mathe- 
. matlcs class? 



4, When there is a disCi^3sion in a mathematics classt, do you 
actively participate-. Answer questions? Why or why not? 



5* What qualities are necessary to success in mathematics? Which 
of these qualities do you have? 



\ 
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Questionnaire 
Calculus- Students 

!• Do you like mathematics? Uhy or x^hy not? 



2. VJhat do you think are the characteristics of a good mathematician? 
Which of these characteristics do you have? 



3» What are your career plans? Ilho influenced your career choice? 
In what way did he (they) influence you? 



4, Hm; would you define confidence in doing mathematics? How would 
you rate your ovm confidence in doing mathematics? 



5. How would you define interest in doing mathematics? How would 
you rate your oxm interest in doing mathematics? 
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APPENDIX C 
Pilot Project - Stage 2 
Ninth Grade, Twelfth Grade 

. OPINIONNAIRE 

Directions: Each statement below represents a belief or a behavior 
of a particular high school student. You are asked to 
express the extent to which you personally agree or dis- 

/ agree that the statement describes vou . Responses are 

to be made on a 5-point scale: SA (Strongly Agree), 
A (Agrfee), U (Undecided), D (Disagree) and SD (Strongly 
Disagree). Fill in the circle at the right indicating 
the extent of your agreement that the statement describes 
you. Use the Undecided response only if you are sure 
none of the other responses applies to you. 

SA A U D SD 

1. I enjoy working on the difficult problems 

in a. homework assignment, 0 0 0 0 0 

2. I do not like mathematics because it is 

so difficult. 0 0 0 0 0 

3. Mathematics is fun. 0 0 0 0 0 

4. I would like to read a biography of a 

famous mathematician. 0 0 0 0 0 

5. I would never take a mathematics course 

as an elective. 0 0 0 0 0 

6. I would like to achieve fame by solving 
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an unbolved mathematics problem. 


0 


0 


0 


0 


0 


7. 


I have nb patience for doing mathematics. 


0 


0 


0 


0 


0 


3. 


I often get sleepy in mathematics class. 


0" 


0 


0 


0 


0 


9. 


I don't like , to work with numbers. 


0 


0 


0 


-0 


0 


XO. 


l-Iathematics is boring. 


0 


0 


0 


0 


0 


11. 


^I/ ability in mathematics helps , me to 
solve real life problems. 


0 


0 


\ 


0 


0 


12. 


I like crossvjord puzzles and word games 
better than mathematics puzzles. 


,0 


0 


0 


0 


0 


13. 


If a problem is difficult I continue to 
work on it until I solve it. 


0 


0 


0 


0 


0. 


14. 


I have the patience to work on a mathe- 
matics problem for a long time. 


0 


0 


0 


0 


0 


15. 


I am always eager to learn if niy solutions 
to homework problems are correct. 

4 (J 


0 


0 


0 


0 


0 
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16, I dislike my mathematics class, 

17. I don't like to explain homework problems 
to the rei?t of the class, 

18* I have never liked mathematics, 

■J 

19. i would rather try to discover mathematical 
principles than have them explained to me» 

20. If I cannot solve a problem, I rest and 
retUTO tp it later, 

21. I spend less time on mathematics assign- 
ments than I spend on homevjork for any 
other courses, 

22. I enjoy working with abstract ideas, 

23. I plan to select a career that does not 
involve mathematics, 

24 o I plan to study mathematics in college, 

25, liy only reason for studying mathematics is 
that it is a requirement for college, 

26, I would like to have mathematics the first 
period of the day and my more interesting 
classes later in the day, 

27, I continue to analyze a mathematics problem 
until I completely understand what is re- 
quired to ansv/er the question, 

28 ♦ I find mathematics challenging, 

29. I don't like science courses that involve 
using mathematics, 

30. I am glad when there is an assembly during 
mathematics class, 

31. I have found many interesting mathematics 
books in the school library, 

32. llhen I'm working on a mathematics pxroblem 
I'm not easily distracted, 

33. I spend less time on mathematics than any 
other school. subject. 

34* I am intrigued by the logical thinking 
required in mathematics;. 
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IIATHEMATICS QUESTIONNAIRE 

Ninth Grade, Tvxelfth Grade 

Directions: Each statement belov; represents a belief or a behavior 
exhibited by high school students. You are asked to 
express the extent to which you personally agree or dis- 
agree that the statement describes Vou^ Responses are 
to be made on a five-point scale: SA (Strongly Agree), 
A (Agree), U (Undecided), D (Disagree), and SD (Strongly 
Disagree), Fill in the circle at the right indicating 
the extent of your agreement that the statement 'describes 
you. Use the Undecided response only ^ if you are sure that 
none of the other responoes-.applies to you, 

SA A U D SD 

1, I have an analytical mind, 0 0 0 0 0 j 

2, I usually understand a new topic the 

first time it is explained, 0 0 0 0 0 

3, I expect to score high on the mathe- 
matics section of the Scholastic Aptitude 

Test (SAT), 0 0 0 6 .0 

4, It takes a long time for me to finish a 

homework assignment, 0 0 0 0 0 

5, I never ansv;er questions in mathematics 

class, 0 0 0 0 0 

6, I learn mathematics rapidly and easily 0 . 6 0 0 0 

7, I have always been a good mathematics 

student, 0 0 0 0 0 

8, 14athematics is xay hardest subject in 

school, 0 0 0 0 0 

9, I have no talent for mathematics, 0 0 0 0c 

10, I never feel that I completely understand 

the* work in my mathematics class. 0 0 0 0 0 

11, I have imagination and creative ability 

in mathematics, 0 0 0 0 0 

12, I understand explanations of new topics 

faster than most students in ray class, 0 0 0 0 0 

1^3, After I have solved a mathematics problem, 

I feel sure that the solution is correct. 0 0 0 0 0 

14# I feel nervous when . I take a mathematics 

test, / , 0 0 0 0 0 

15, If I need help on a mathematics problem, 

I require a tutor with a great deal of . 

patience. 0 0 0 0 0 
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16, I will work a problem on the blackboard 
and explain it to the class even if I 
haven't previously solved it. 0 

17. \I frequently don't have any idea how to 

w^k a homework problem, 0 

18» I sometimes point out mistakes when the 

teacher demonstrates a mathematics problem, 0 

19, It is difficult to read a mathematics 
textbook, 0 

20, I study a great deal for mathematics tests, 0 

21, The other students in my class expect me 

^ to solve the difficult problems, 0 

22, liy teacher would rank file among the top 10% 

of the students in my mathematics class, 0 

23 • I find it difficult to remember mathe- 
matical formulas, 0 

24, I can solve most of the mathematics 
problems which are assigned, 0 

25, After several unsuccessful attempts to solve 

a mathematics problem, I get disgusted, 0 

26, I make frequent careless mistakes in work- 
ing simple problems, 0 

27, After I have tajken a test, I can usually 
estimate my grade accurately, 0 

28, In class, I never volunteer to explain 
homework problems, 0 

29, I worry about my grade on almost every 
mathematics test, 0 

30, I have a knack for selecting the correct 
method or formula to solve a particular 
problem, 0 

31» I frequently help my friends who have 

difficulty with mathematics, . 0 

32, I often need help in doing mathematics 
assignments, 0 

33, If I tried, I could be one cf the best 
mathematics students in my class, 0 

34, I believe that I vould do well in any 
mathematics course I chose to take, 0 

35* I don't have a logical mind, 0 
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MATHEMATICS OPINIONNAIRE 
College Sophomores 

Freshman Sophomore Junior Senior 

List the college mathematics courses which you have completed or im 
which you are now enrolled. 



Directions: Each statement below represents a belief or a behavior of a 
particular college student of mathematics. You are asked to 
express the extent to which you personally agree or disagree 
that the statement describes you . Responses are to be made 
on a 5-polnt scale: SA (Strongly Agree), ^ A (Agree), U (Un- 
decided), D (Disagree), and SD (Strongly Disagree). Fill in 
the circle at the right indicating the extent of your agree- 
ment that the statement describes you. Use the Undecided 
response only if you are sure none of the other responses 
applies to you. 

SA A U D • SD 

1. When I disagree v7ith another student over 
the solution to a problem, I'm sure that 

I'm right, 0. 0 0 0 0 

2. I often feel that mathematics assignments 

are overwhelmingly long and difficult. 0 0 0 0 0 

3. If i am confronted vjith a new mathematical * 
situation, I can cope with it because I have 

a good background in mathematics. 0 0 0 0 0 

4. I work on mathematics assignments firsf 
because I know that I can finish them 

rapidly and easily. 0 0 0 0 0 

5. I have greater talent in academic areas 

other than mathematics. 0 0 0 0 0 

6. I am not capable of learning advanced 

mathematics . , 0 0 0 0 0 

7. I get flustered if I am confronted with a 
problem different from the problems worked 

in class • ^ 0 0 0 0 0 

8. I do not attempt to work a problem without 

referring to the textbook or class not^es. 0 0 0 0 0 

9. ^ I can draw upon a wide variety of mathematical 

techniques to solve a particular problem. 0 0 0 0 0 

10. I do nf/t feel that I have a good working 
knowledge of the mathematics courses I have 

taken so far, 0 0 0 0 0 

11. Mathematics is difficult. 0 0 0 0 0 

12. I feel afraid when I begin a mathematics 

course. - • 0 0 0 0 0 
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13. I have not mastered the basic mathematical 
skills . 

14. After I have written the answer to a quiz 
problem, I do not find it necessary to 
reread the solution or check for possible 
errors • 

15. I. believe that if I work long enough on a 
mathematics problem, I .will be able to 
solve it. 

16* I have forgotten many of the mathematical 
concepts which*^! have learned, 

17. After I have seen the solution to a prob- 
lem, I am able to solve a similar problem 
any time I encounter it. 

18. I look forward to attending classes in 
mathematics. 

19. I begin to work on a mathematics problem 
by telling myself that I can solve it. 

20. I seldom participate in discussions in 
mathematics classes. 

21. I do not hesjtate to interrupt or corxrect a 
teacher or student who makes an incorrect 
mathematical statement. 

22. I leara mathematics by understanding the under 
lying logical principles, not by memorizing 
rules* 

23'. I can easily follow mathematical explanations 
of problems which arise in science class. 

24. If I cannot solve a mathematics problem, at 
least 1 know a general method of attacking it. 

25. I enjoy solving mathematics problems, 

26. VJhen I begin a mathenaatlcs assignment, I feel 
that I shall be able to work the problems. 

27. I like to do mathematics because I like/to 
accomplish a task that most people regard as 
difficult. 

2c I would hesitate tutoring anyone in 
' mathematics. 

29. I make a considerable number of errors in 
working mathematics problems. 

30. It Is difficult to understand the language 
and symbolism of mathematics. 

31. I cannot get good grades in mathematics 
without doing a great deal of work. 

32. I answer mathematics questions which are 
asked by other students. 

33. I often look at a aetr o£ mathematics problems. 

• 07 . • 
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IlATHEl'IATICS QUESTIONNAIRE 

College Sophomores ' . 

Freshman Sophomore ' Junior Senior 

List the college mathematics courses which you have completed or in 
\7hich you are now enrolled. 



Directions: Each statement below represents a belief or a behavior ex- 
hibited by college students of mathematics. You are asked 
to express the extent to v/hich you personally agree or dis- 
agree that the statement describes you . Responses are to 
be made on a 5-point scale: SA (Strongly Agree), A (Agree), 
U (Undecided), D (Disagree), SD (Strongly Disagree). Fill 
in the circle at the right indicating the extent of your 
agreement that the statement describes you. Use the Un- 
decided response onlY if you are sure that none of the other 
responses applies to you. 

SA A U D SD 

1. I continue to read and study a nex-; mathe- 
matical concept until I completely under- 
stand it. 0 0 0 0 0 

2. Getting the correct answers encourages me 

to work additional problems. 0 0 0 0 0 

3. I have found very few uses for mathematics 

in other academic areas. 0 0 0 0 0 

4. I am X7illing to devote considerable time to 
learning mathematics even if my leisure 

time is decreased. 0 0 0 0 0 

5. I have a greater interest in learning how 

to thlnlc than in learning what to think. 0 0 0 0 0 

6. I prefer mathematics problems which are more 

challenging than those in most textbooks. 0 0 0 0. 0 

7. I enjoy doing mathematics for its ovm sake, 

regardless of its potential usefulness. 0 0 0 0 0 

0. I see no value in studying the relationships 

among various branches of mathematics. 0 0 0 0 0 

9. .1 seldom ask questions involving generaliza- 
tions, unifying concepts, or applications* 0 0 0 0 0 

10. I do jiot plan to study advanced mathematics. 0 0 0 0 0 

11. I Sometimes work ahead of the class. 0 0 0 0 0 

12. I have never studied a mathematical topic 

outside of formal class work. 0 0 0 0 0 

13. I frequently ask questions Involving general- 
izations, unifying concepts, or applications .0 0 0 0 0 

14. I enjcy follov/ing the logical development 

of a raathematical proof. 0 0 0 0 0 

15. I do not have the patience for mathematical 

computation. 0 0 0 0 0 

0^ 
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16 • I have no talent in mathematics* 0 

17 • I am more interested in learning the 

"how*' than the *why" of mathematics, 0 

13. tlatHematics problems are a challenge; solv- 
ing problems prbvides satisfactions similar 
to those of winning a battle. 0 

19. I learn mathematics so that I can use it, 

not just to pass an exam. 0 

20. I try hard to understand mathematics. 0 

21. /I have never read a mathematics book other 

than my textbooks, 0 

22. I can spend many hours working on a single 
mathematics problem without getting tired 

or frustrated. 0 

23. Working on mathematics problems is drudgery. 0 

24. I believe that learning procedures to solve 
problems is more important than getting the 
correct answer. 0 

25. I do not try to learn mathematics on my ovm. 0 

26 » I never v/ork on more challenging problems 

than those which^are assigned. 0 

2?^ Ilathematics is a very useful tool in the 

technology of the twentieth century. 0 

Problem solving fascinates me. | 0 

Ify leisure reading does not include mathe- 
matics books, j 0 

I prefer word games and puzzles rather than 
mathematical puzzles. 0 

Itothepoatics is boring. ; 0 

I/^pend more time on mathematical than any 
other course because I enjoy working extra 
problems or working ahead of the class. . 0 

33. Watchinj;: an ice skater would arouse ny 
curiosity about deriving a function for the 
two dimensional pattern of the tracks left 

in the ice. 0 

34. I do not care about learning the principles 

of logic underlying mathematics. 0 ., 

35. Mathematics is not my favorite academic 
subject, 0 

id. It isn't necessary for everyone to know 

mathematics, 0 

37, I work on mathematics primarily because I 
enjoy It, not because I api being graded in 
the course, 0 

38, I do not expect to use mathematics in my 
chosen career, 0 

53 
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APPENDIX D 
Questionnaires Used in Tlie Study 

•Fourth Grade Survey 

____ Boy father's Occupation ' 

■ ' 6irl Ifother's Occupation ' 

Some of the jobs I think I'd like when I finish school are: 
1. 

2. ; , ^ 

3. • - 

4. - ^ 

5. 

Ansv;er each of the following questions by filling in the circle under 
'^Yes", ■ ?", or "No". Fill in the circle under "?" only if you cannot 



honestly answer '"Yes" or "No," 


Yes 


? 


No 


1. 




0 


0 


0 


2. 


Ilatih sHould be eas ier . 


0 


0 


0 


3- 
-J • 




0 


0 


0 






0 


0 


0 


5. 


Ify teachers think I do good \7ork« 


0* 


0 


0 


6. 


Math is one of my favorite subjects* 


0 


0 


0 


7. 


I am pretty ^ood in math. 


u 


u 


u 


n 

u • 


I probably won't learn much this year. 


0 


0 


0 


9. 


lie spend too much time on math. 


0 


0 


0 


10. 


I like math better than I did last year. 


0 


0 


0 


11. 


I play around instead of studying • 


0 


0 


0 


12. 


I get bored doing math for a long time* 


' 0 


0 


0 


13. 


I7e should have more holidays. 


0 


0 


0 


14. 


I don't like math. 


0 


0 


0 


15. 


Everyone knov7s I am smart in math. 


0 


0 


0 


16. 


People need to kacM math to do most jobs. 


0 


0 


0 


17. 


14ath is the most important thing you learn 
in school. 


0 


0 


0 


18. 


I look for^yard to coming to school. 


0 


0 


0 


19. 


I play around when I*m supposed to st^ldy math. 


0 




0 


20. 


I daydream during math class. 


0 . 


0 


0 


21. 


I do my best in math* 


0 


0 


0 


22. 


School is a nice place to be. 

5i 


0 


0 


0 
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Yos 


r 


No 


23. 


liuo I. \JL Ullc ATI niy CL3^3 ctlTc 196311 • 


0 


0 


0 


24. 


T'ni nrtt* xy rr Tr^ai^v t.toI 1 ^ 

X 4u iiui. uui^iij;^ very v/6ii m nidi.n« 


0 


0 


0 


25. 


if/ ueauuer unxuAvs x cio goou worK m mdcriii 


0 


0 


0 




xiim is a gooa year m iL^nn tor me • 


0 


0 


0 


97 


I know more math than most kids my age« 


0 


0 


. 0 


28. 


Ilatli problems are too hard. 


0 


0 


0 . 


29. 


I wish kids didn't have to jjo to school. 


0 


0 


0 


30. 


Ify parents think I'm good in math.* 


0 


0 


0 



t.t 




\ 
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Intervlev7S 
Fourth Grade Girls 

1, Do you enjoy working mathematics problems? 

2. Hm; do you compare with other girlj in your class? with boys in 
your class? 



3* VJhat jobs are you interested in? IJhich of them involve a great 
deal of mathematics in school? 



4. Do you plan to take a great deal of mathematics in school? 



5^ Is there any difference in mathematical ability betx-jeen boys 
and girls? 



6. Is there any difference in the x/ay boys and girls behave in class? 



7. Do teachers treat boys differently from girls? Do they ask more 
questions of either boys or girls? 



C. Do you answer questions voluntarily in class or do you wait to 
be asked? 



9. Have you ever discussed jobs v;lth your parents? VThat advice 
have they given you? 



10, liould you mind being the only girl in a mathematics class? 



11 • Who are the best students in your class? 



12. Does your teacher expect girls to do as v;ell as boys? 



5 ()' 
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V IntervievTS 
Fourth Grade Teachers 



1» l^Jhat differences do you notice in the perfortnance of boys and 
girls in mathematics class? 



2. Are boys more \7illing than sii^ls to volunteer answers or participate 
in discussions? 



.3, IJhat differences do you see in attitudes of boys and c^vls in 
mathematics class? 



4» Do you expect more of boys than of girls j 



5. Are you aware of any peer pressure on girls go be less aggrtesive 
than boys in asking or ansxjering questions? 



o» Do parents have different expectations for their daughters than 
they have for their sons? 



7. Have you ever given preferred treatment to girls? In what way? 



0« Did you evar experience any discrimination against women in your 
oxTn education? 



9. Do you think that elementary and secondary school teachers, in 
the past few years, have changed their attitudes toi7a"' girls 
studying mathematics? 



10, Summarise your views on society's barriers against women in mathe- 
matics. To what extent do educators at various levels build 
barriers or attempt to remove them? Have you perceived any sig- 
nificant changes in attitudes in the past few years? IJhat role 
should educators play in removing barriers against women in 
mathematics? How can these changes be effected? 
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Ninth Grade Survey 

Male Father's Occupation 

Female tother's Occupation 



Uhat mathematics courses do you plan to take ixi high schools 



What mathematics courses do you plan to take in college? 



List the career or careers v/hich you are currently considering. 
Be as specific as you can. 



Have your parents Influenced your choice of careers? If 
explain hov; they have influenced you. 



Have your teachers influenced your choice of careers? If so, 
explain ho\7 they have influenced you. 



Have your guidance counselors Influenced your choice of careers? 
If so, explain ho\7 they have influenced you. 
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IIATHEMATICS QUESTIONNAIRE 
Ninth Grade 

Directions: Each statement beloi; represents a belief or a 

\ behavior exhibited by high, school students. You are 
asked to express the extent to which you personally 
agree or disagree that the statement describes you . 
Responses are to be made on a 5-point scale: SA 
(Strongly Agree), A (Agree), U (Undecided), D (Dis- 
agree) and SD (Strongly Disagree). Fill in the circle 
at the right indicating the extent of your agreement 
that the statement describes you* Use the Undecided 
response only if you are sure that none of the other 
responses applies to you, 

\ GA A U D SD 

1« I seldom understand a nex: topic the 

first time it is explained, 0 0 0 0 0 

2, I expect to score high on the mathematics 

section of the Scholastic. Aptitude Test (SAT) 0 0 0 0 0 

3» It takes a lonjj time for me to finish a 

homev7ork assignment, 0 0 0 0 0 

4. I never ans^/er questions in mathematics 

class, 0 0 0 0 0 

5* I learn mathematics rapidly and easily, 0 0 0 0 0 

6„ Ilatheraatics is my hardest subjj2ct in 

school, 0 0 0 0 0 

7. I nave no talent for mathematics, 0 0 0 0 0 

G. I have imagination and creative ability 

in mathematics, 0 0 0 C 0 

9, I undijrstand explanations of nev; topics 

faster than most students in ny class, 0 0 0 0 0 

10, I feel nervous when I take a mathematics 

test, 0 0 0 0 0 

11, I will work a problem on the blackboard 
and explain it to theclass even if I 

haven't previously solved it, 0 0 0 0 0 

12 • I frequently don't have any idea how to 

work a homework problem, 0 0 0 0 0 

13, I study a great deal for mathematics 

tests. 0 0 0 0 0 

14; Ky teacher would rank me among the top 

10% of. the students in my mathematics class, 0 0 0 0 0 
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-15. I can solve most of the mathematics 
problems vjhich are assignea, 

16» In class, I never volunteer to explain 
home^^ork problems, 

17. I worry about ray grade on almost every 
mathematics test* 

18. I have a knack for selecting the correct 
method or formula to solve a particular 
problem. 

19 ♦ I frequently help nty friends vjho have 
difficulty with mathematics. 

20. I often need help in doing mathematics 
assignments. 

21. If I tried, I could be one of the best 
mathematics students in my class. 

22. I believe that I vjould do well in any 
mathematics course I chose to take. 
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MATHEMTICS OPmONNAIRE 



Minth Grade 

Directions: Each statement below represents a belief or a behavior of 
. a particular high school student. You ^re asked to ex- 
press the extent to which you personally a^ree or disagree 
that the statement describes you . Responses are to be 
made on a 5-point scale: SA (Stronply Agree), A (Agree), 
n (Undecided), D (Disagree) and SD (Strongly Disagree). 
Fill in the circle at^the right indicating the extent of 
your agreement that the statement describes you. Use the 
Undecided response only if you are sure none of the other 
responses applies to you. 

SA A U D SD 

I. I enjoy working on the difficult problems 

in a homework assignment. 0 0 0 0 0 

2* I do not like mathematics because it is 

so difficult. 0 0 0 0 0 

3. I would like to read a biography of a 

famous mathematician. 0 0 0 0.0 

4. I would never take a mathematics course 

as an elective. 0 0 0 0 0 

5. I would like to achieve fame by solving 

an unsolved mathematics problem. 0 0 0 0 0 

6. I have no patience for doing mathematics. 0 0 0 0 0 

7. I often get sleepy in mathematics class. 0 0 0 0 0 

8. I like to work with numbers. 0 0 0 0 0 

9. Mathematics is boring. 0 0 0 0 0 

10. My ability in matheniatics helps me to 

solve real life problems. 0 0 0 0 0 

II. If d problem is difficult, I continue 

to work on it until I solve it. 0 0 0 0 0 

12. I have the patience to work on a mathe- 
matics problem for a long time. 0 0 0 0 0 

13. I like my mathematics class. 0 0 0 0 0 

14. I don't like to explain homeowrk prob- 
lems to the rest of the class. 0 0 0 0 0 
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SA A U T) SD 

15. I have never liked msthematlcs. 0 0 0 "0 ^0 

16. I plan to select a ccreer that does 

not involve mathematics. 0 0 0 0 0 

17. I plan to study mathen-^tics in collej^e. 0 0 0 0 0 

18. Ify only reason for studying mathematics 

Is that it is a requirement for collcige. 0 0 0 0 0 

19. I continue to analyze a mathematics problem 
until I completely understand what is re- 
quired to answer the question. 0 0 0 0 0 

20. I don't like science courses that involve 

using mathematics. 0 0 0 0 0 

21. I am glad whei there is an assembly 

during mathematics class, 0 0 0 0 0 

22. VJhen I'm working on a mathematics problem 

I'm not easily districted. 0.0 0 0 0 
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Interviews 
Ninth Grade Teachers 

IThat differences do you notice in the perforrnance of boys and 
girls in mathematics class? 



Are boys more willing to answer and go to the board than girls? 



What differences do you see in attitudes of girls and boys in 
mathematics? 



Do you consciously or perhaps unconsciously expect more of boys 
than of sirlG? 



I'Jhat methods do you use to encourage maxinaim performance fvom 
your students'^ 



How important is neatness in doing mathematics problems: 



Are girls generally neater than boys in their written work 



Are you aware of any spoken or unspoken peer pressure on girls 
to be less aggressive than boys in ansv7ering in mathematics class 



What do parents that you have talked v/ith seem to expect of their 
daughters vs. their expectations for their sons? 



Did you experience any prejudice in your ovm educational 
experiences training you for your career in mathematics? 
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Twelfth Grade Survey 
l^le Father's Occupation 



Female Mother's Occupation _ 



IJhat mathematics courses do you plan to take in college? 



List the career or careers V7hich you are currently considering, 
Be as specific as you can. 



Have your parents influenced your choice of careers? If so, 
explain hov? thby have influenced you. 



Have your teachers influenced your choice of careers?' If so, 
explain how they have influenced you. 



Have your guidance counselors influenced your choice of -careers? 
If no, explain hex; they have influenced ycu# 
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■' I'lATHEIlATICS QUESTIONNAIRE 
T^zelfth Grade 

Directions: Each statement bel represents a belief or a behavior 
exhibited by high school students. You are asked to 
express the extent to v/hich you personally agree or dis- 
agree that the Gtatement describes you . Responses are 
to be made on a five-point scale: (Strongly Agree), 
A (Agree), U (Undecided), D (Disagree) and SD (Strongly. 
Disagree), Fill in the circle at the right indicating 
the extent of your agreement that the statement ^describes 
you. Use the Undecided tccpcnse only if you are sure that 
none of the other responses applies to you. 

SA A U D SD 

1, I usually understand a nex7 topic the first 

time it is explained, C C 0 0 0 

2, I expect to score high on the mathematics 

sect?.on of the Scholastic Aptitute Test (SAT), 0 0 0 0 0 

3, It takes a long time for me to finish a 

home\-7ork assignment. 0 0 0 0 0 

4, I learn mathematics rapidly and easily, 0 0 0 0 0 

5, I have alv/ays been a good mathematics 

student, 0 0 0 0 0 

6, Mathematics is niy hardest subject in 

school, 0 0 0 0 0 

7, I have no talent for mathematics. 0 0 0 0 0 

8, I wever feel that I completely understand ' 

the work in my mathematics class. 0 0 0 0 0 

9, I have imagination and creative ability 

in mathematics. 0 C 0 0 0 

10, I understand explanations of nev; topics 

faster than most students in my class. 0 0 0 0 0 

11, After I have solved a mathematics problem, 

I feel sure that the solution Is correct, 0 0 0 0 0 

12, I feel nervous V7hen I take a mathematics 

test, 0 0 C 0 0 

\ 

13, I frequently don't have any idea hov; to 

ii-7ork a homex/ork problem. C 0 0 0 0 

14, I'y teacher vrould rank m.e among the top 

107» of the students in mathematics class. 0 0 0 0 0 
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SA A U 0 SD 

15. I find it difficult to remember ma the • 

matical formulas ♦ 0 0 0 0 0 

16. After several unsuccessful attempts to 
solve a mathematics problem, I get dis- 
gusted. 0 0 0 0 0 

17. In class, I never volunteer to explain 

homework problems, 0 0 0 0 0 

10. I worry about irty grade on almost every 

mathematics test. 0 0 0 0 0 

19. I have a knack for selecting the correct 
mathod or fornrvla to solve a particular 

problem. G 0 0 0 0 

20. I frequently help my friends who have 

difficulty with nathematics . 0 0 0 0 0 

21. I often need help in doing mathematics 

assignments. 0 0 0 0 0 

22. I believe that I would do well in any 

mathematics course I chose to take. 0 0 0 0 0 
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IlAIHEIIAnCS OPINIONMAIRE 
Tv/elfth Grade 

Directions: Each statement below represents a belief or a behavior 
of a particular high school student. You are asked to 
express the extent to v/hich you personally agree or dis- 
agree that the statement describes you . Responses are 
to be made on a five-point scale: SA (Strongly Agree), 
A (Agree), U (Undecided), D(Disagree) and SD (Strongly 
Disagree). Fill in the circle at the right indicating 
the e;:tent of your agreement that the statement describes 
you. Use the Undecided response only if you are sure none 
of the other responses applies to you. 







SA 


A 


u 


D 


SI 


1. 


I enjoy workinc on the difficult problems 
in a homework assignment. 


0 


0 


0 


0 


0 


2. 


llathematics is fun. 


C 


0 


0 


0 


0 


3. 


I v7ould never take a mathematics course 
as an elective. 

V 


0 


0 


0 


0 


0 


4. 


I x7ould like fo achieve fame by solving 
an unsolved mathematics problem. 


0 


0 


0 




0 


5. 


I have no patience for doing mathematics. 


0 


0 


0 


G 


0 


6. 


I don't lih 0 v7ork with numberc. 


G 


0 


0 


0 


0 


7. 


1 1». thematic s is borinr;. 


0 


0 


0 


0 


0 


n 

u • 


Ify ability in mathematics helps me to 
solve real life problems. 


0 


c 


0 


0 


0 


9. 


If a problem is difficult I continue to 
V7orlc on it until I solve it. 


0 


0 


0 


0 


0 


10. 


I hcivs the patience to v7ork on a mathe- 
matics problem for a long time. 


0 


0 


G 


0 


0 


11. 


I am alv7ays eager to learn if my solutions 
to homev7ork problems are correct. 


c 


0 


0 




0 


12. 


I dislike my mathematics class. 


0 


0 


0 


0 


0 


13. 


I don't like to explain homev7ork 
problems to the rest of the class. 


c 


0 


0 


0 


0 


14. 


I have never liked mathematics. 


0 


0 


0 


0 


0 
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Ijr. 1 spend less time on mathematics 

asisignments than I spend on homework 
for any-other courses • 

16. I pl^n to select a career that does not 
involve mathematics. 

17. I plan to study mathematics in college. 

18. Ify otily reason for studying mathematics 
is that it is a requirement for college. 

19. I would like to have mathematics the 
first period of the day and ray more 
interesting classes later in the day. 

20. I continue to analyse a mathematics problem 
until I completely understand what is re- 
quired to answer the question. 

21. I find mathematics challenging. 

22. I don't like science courses that in- 
volve using mathematics. 

23. I am glad when there is an assembly 
during mathematics class. 

24. VJhen I'm working on a mathematics prob- 
lem I'm not easily distracted. 

25. I spend less time on mathematics than any 
other school subject. 
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— fetervtews 
Ninth and Txrel^ Grade Girls 

1. What careers are you currently considering? Uhy? 

2^ IJho has encouraged you to choose this career? V.ho has discouraged 
you? In V7hat way? 

. 1 

3. How does mathematics fit into your c/'/iTeer plans? How do your 
parents feel about a career for you in a field related to mathe- 
matics? 

4. Have mathematics teachers, with whom you have come in contact, 
treated boys differently from girls in class? In what way was the 
treatment different? Do teachers ask more questions of either boys 
or girls?- Do. teachers expect girls to do as well as boys? 

5v Are you planning to study a considerable amount pf mathematics in 
the future? If so, are teachers more or less? supportive than your 
friends of this decision? Hpre or less supportive than your family? 

c 

Is mathematlQs less feminine than art? English? 

r 

7. How V7ould you react to being the only girl in a mathematics class? 
In any other class? 

8, VJho makes the best grades in your mathematics class? Hox; do you 
compare with the other girls? Uith the boys? 

9, Do you ansv7er questions voluntarily in class or do you wait to be 
asked directly? 

». 

10, Uhat differences do you see in the performance of boys and girls 
in mathematics class? 

11. Do you know any women in mathematics careers? 

12. Have guidance counselors playdd any part in your educational or 
career decisions? ^ 

13., Has the possibility of discrimination against women influenced 
your thinking about a future career? In what way? ^ 

„-^Y^. ^14. Have you ever been warned of probable discrimination acainst 

ERLC ^.9 
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Interviews 
Twelfth Grade Teachers 

To what extent do you feel that you influence the career choices ^ 
of. your students? Explain. 



In your classes, do you treat boys different from girls. If so, 
in what way is the treatment different? 



To what extent do you feel that you influence your students to 
continue or discontinue their study of mathematics? Explain, 

Has the possibility of discrimination against women influenced 
your counseling girls about future careers? In x-;hat way? 



5, Have you ever warned girls of probable discrimination against 
them? Under what circumstances? 



6. Have you ever given preferred treatment to girls? In what way? 

7, Has the pocsibility of preferred treatment influenced your 
counseling girls about future education or careers? In V7hat way? 

8. In your Department of iiathematico , is thereo discrimination against 
girls as students? against v7omen as teachers? Was there discrimi- 
nation at any time? IJhat steps were taken to solve the problem? 

9, Do you think that elementary and secondary school teachers, in 
the past fex-7 years, have changed their attitudes tov/ard girls 
studying mathematics? 



10, Summarize your views on society's barriers against women in mathe- 
matics. To what extent do educators at various levels build 
barriers or attempt to remove them? Have you perceived any signi- 
ficann changes in attitudes in the past few years? What role 
should educators play in removing barriers against women in mathe- 
matics? How can these changes be effected? 
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interviews 
Tvelfth Grade Guidance Counselors 

To what extent do you feel that you influence the career choices 
of the students in your school? Explain, 

In your counseling sessions, do you treat boys different than girls? 
If so, in what way is the treatment different. 



3, To what extent do you feel that you influence the students in your 
school to continue or discontinue their study of mathematics? 
Explain, 



4^ Has the possibility of discrimination against women influenced 
your counseling girls about future careers? In what way? 



5,. Have you ever warned girls of probable discrimination against them? 
Under v/hat circumstances? 



6, Have you ever given preferred treatment to girls? In what way? 



7, Has the possibility of preferred treatment in^uenced your 

counseling girls about future education or careers? In what v/ay? 



8, In the Department of Mathematics in your school, is there discrimi- 
nation against girls zs students? against women as teachers? Uas 
there discrimination at any time? IJhat steps were taken to solve 
the problem? 



Do you think that elementary and secondary school teachers and 
guidance counselors, in the past few years, have changed their 
attutides toward girls studying mathematics? 




10, Summarize your viev/s on society's barriers against women in mathe- 
matics. To what extent do teachers or guidance counselors, at 
various levels, build barriers or attempt to remove them? Have you 
perceived any significant changes in attitudes in the past few 
years? VThat role should education play in removing barriers 
against women in mathematics? How can these changes be effected? 
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COLLEGE SOPHOMORES SUiWEY 
Male Father's Occupation 

Female Itother's Occupation 



College mathematics courses already completed: 



1. List any mathematics courses v/hich you are taking or vrhich your 
plan to take as an undergraduate or a graduate student- 



2. List the career or careers V7hich you are currently considering, 
Be as specific as you can. 



3. Have your parents influenced your choice of careers? If so, 
explain hov? they have influenced you* 



4. Have your teachers or college professors Influenced your choice 
of careers? If so, explain hov; they have influenced you. 



5. Have your high school guidance counselors or college academic 
advisors influenced your choice of careers? If so, explain hovj 
they have influenced you. 



I am V7illing to participate in an interview to discuss these 
items in greater detail. 



Signature 
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MATHEMATICS QUESTIONNAIRE 
College Sophomores 
. Freshman ^.^.^^^ Sophomore Junior Senior 

List the college mathematics courses which you have completed or 
In which you are nov; enrolled. 



Directions: Each statement below represents a belief or a behavior 
exhibited by college students of mathematics. You are 
asked to express the extent to which you personally agree 
or disagree that the statement describes you . Responses 
are to be made on a 5-point scale: SA (Strmgly Agree), 
A (Agree), U (Undecided), D (Disagree), SD (iStrongly Dis- 
agree).^ Fill in the circle at the right indicating the 
extent of your agreement that the. statement describes you. 
Use the Undecided response only if you are sure that none 
of the other responses applies to you. 

1. I continue to read and study a new mathe- GA A U D SD 
matical concept until I completely under-' 

stand it. ^0 0 0 0 0 

2. I have found very fetj uses for mathematics 

in other academic areas. 0 0 0 0 0 

3. I enjoy doing mathematics for its ovni sake, 

regardless of its potential usefulness, 0 0 0 0 0 

4. I see no value in studying the relationships 

a^ jng various branches of mathematics, 0 0 0 0 0 

5. 1 do not plan to study advanced mathematics. 0 0 0 0 0 

6. X sometimes work ahead of the class. 0 0 0 0 0 

7. I have never studied a mathematical topic 

outside of formal class v7ork. 0 0 0 0 0 

8. I frequently ask questions involving general- 
izations, unifying concepts, or applications. 0 0 0 0 0 

9. I enjoy following the logical development 

of a mathematical proof. 0 0 0 0 0 

10. I do not have the patience for mathematical 

computation. 0 0 0 0 0 

11. I have no talent in mathematics, 0 0 0 0 0 

12. I am more interested in learning the **how" 

than the ^^-/hy" of mathematics. 0 0 0 0 0 
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13, Mathematics problems are a challenge; 
solving problems provides satisfactions 
similar to those of winning a battle, 

14, I learn mathematics so that I can use it, 
not just to pass an exam, 

15, I try hard to understand mathematics, 

16, I have never read a mathematics book 
other than my textbooks, 

17, Working on mathematics problems is 
drudgery, 

18, I do not try to leam mathematics on my 
ovm, 

19* I never work on more challenging problems 
than those which are assigned, 

20. Problem solving fascinates me, 

21. Ify leisure reading includes mathematics 
books. 

22. I prefer word games and puzzles rather 
than mathematical puzzles. 

23. V^atching an ice skater would arouse my 
curiosity about deriving a function for 
the t\7o dimensional pattern of the tracks 
left in the ice. 

24. It isn't necessary for everyone to knov; 
mathematics. 

25. I work on mathematics primarily because 

I enjoy it, not because I am being graded 
in the course. 

26. I expect to use mathematics in my chosen 
career* 



' MATHEMATICS OPINIONNAIRE 

College Sophomores 

Directions: Each statement below represents a belief or a behavior of 
a particular college student of mathematics. You are 
asked to express the extent to which you personally agree 
or disagree that the statement describes you . Responses ' 
are to be made on a 5-point scale: SA (Strongly Agree), 
A (Agree), U (Undecided), D (Disagree) and SD (Strongly 
Disagree). Fill in the circle at the right indicating the 
extent of your agreement that the statement describes you. 
Use the Undecided response only if you are sure none of 
the other responses applies to you . 

SA A U D SD. 

1. I often feel that mathematics assignments 

are overwhelmingly long and difficult. 0 0 0 0 0 

2. If I am confronted with a new mathematical 
situation, I can cope with it because I 

have a good background in mathematics. 0 0 0 0 0 

3. I v7ork on mathematics assignments first 
because I knox7 that I can finish them 

rapidly and easily. 0 0 0 0 0 

4. I have greater talent in academic areas 

other than mathematics. 0 0 0 0 0 

5» I am not capable of learning advanced 

mathematics . 0 0 0 0 0 

6. I get flustered if 1 am confronted with 
a problem different from the problems 

worked in class. 0 0 0 0 0 

7. I can drav; upon a v/ide variety of mathe- 
matical techniques to solve a particular 

problea. 0 0 0 0 0 

8. I feel that I have a good working knov;ledge 
of the mathematics courses I have taken so 

far. 0 0 0 0 0 

9. Ilathematics is difficult. 0 0 0 0 0 

10. I feel afraid when I begin a mathematics 

course. 0 0 0 0 0 

11. After I have written the ansv/er to a quiz 
problem, I do not find it necessary to 
reread the solution or check for possible 

errors i» 0 0 0 0 0 

12. I believe that if I v7ork long enough on a 
mathematics problem, I will be able to 

solve it. 0 0 0 0 0 
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13. I have forgotten many of the mathematical 
concepts V7hich I have learned. 

14. I look fon/ard to attending classes in 
mathematics. 

15. I begin to v;ork on a mathematics problem 
by telling nr/self that I can solve it. 

16. I learn mathematics by understanding the 
underlying logical principles, not by 
memorizing rules. 

17. I enjoy solving mathematics problems. 

18. When I begin a mathematics assignment, 
I feel that^I shall be able to v/ork the 
problems. 

19. I would hesitate tutoring anyone in 
mathematics . 

20. I make a considerable number of errors 
in working mathematics problems. 

21. It is difficult to understand the language 
and symbolism of mathematics. 

22. I cannot get good grades in mathematics 
v/ithout doing a great deal of work. 

23. I answer mathematics questions which are 
asked by other students. 

24. I often look at a set of mathematics 
problemij and feel that I cannot solve them. 



7H 



73 



Interviews 



College Sophomores 
IJhat careers are you currently considering? Why? 



2. 



3. 



4. 



5. 



6. 



7, 



8. 



Who has encouraged you to choose this career? Who has discouraged 
you? In what way? 



Do teachers or college professors, with whom you have come in 
contact, treat male students different from female students ^.n 
mathematics classes? In V7hat way has the treatment been d; ..erent? 



Are you planning further study of mathematics? If so, are professors 
more or less supportive than your peers of this decision? More or 
less supportive than your family? 



Did counselors in elementary or high school or college advisers play 
any part in your educational or career decisions? 



At any stage in your education, have you felt any discrimination 
against women in mathematics? Explain, VJere you, on the other 
hand, ever given preferred treatment as a woman? Explain, 



Has the possibility of discrimination against women influenced your 
thinking about a future career? In what way? 



Have you ever been warned of probable discrimination against you 
as a woman? By whom? . Under V7hat circumstances? 



In the U,C. Department of I'latheroatics, do you think that there is 
any discrimination against • ome^n students? 
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Do you thinl; that elementary, secondary, or college educators* 
in the past few years, have changed their attitudes towara girls 
studying mathematics? 



Summarize your views on society's barriers against v/ooien in mathe- 
matics. To v/hat extent do educators at various, levels build barriers 
or attempt to remove them? Have you perceived any significant 
changes in attitudes in the past few years? What role should 
educators play in removing barriers against v/omen in mathematics? 
Hov7 can these changes be effected? 
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Interviews 
College, Instructors 



1* To what extent do you feel that you influence the career choices 
-of your students? Explain. 



2. In your classes, do you treat men different f rom v/omen? If so, in 
what vay is the treatment different? 



3. To what extent do you feel that you influence your students to 
continue or discontinue their study of mathematics? Explain. 



4. Has the possibility of discrimination against women influenced 
your counseling women about future careers? In what way? 



5. Have you ever vjamed v7omen of possible discrimination against them? 
Under vjhat circumstances? 



6. 'iave you ever given preferred treatment to v7omen students? In 
tjhat vjay? 



7. Has the possibility of preferred treatment influenced your counsel- 
ing women about future education or careers? In what way? 



8. In the U.C D::c»artment of Mathematics, is there discrimination 

against \70'j:f>,n as students? against vjomen as faculty members? Uas 
there discrimination at any time? Hhat steps were taken to solve 
the problem? 



9. Do you think that elementary, secondary, or college teachers, in 
the past fev; years, have chariged their attitudes tabard girls 
studying mathematics? 
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Summarize your views on society's barriers against vromen ir i^the- 
matics. To V7hat extent do educators at various levels build 
barriers or' attempt to remove them? Have you perceived any signi- 
ficant changes in attitudes in the past few years? What role 
should educators play in removing barriers against women in mathe- 
matics? How can these changes be effected? 
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Intervlev/s 
IJathematicians 



Uhen did you decide to pursue a career in mathematics? 



Vlho encouraged you? TJho discouraged you? In vThat way? 



Did teachers or college professors, v/ith whom you came in contact, 
treat male students different from female students in mathematics 
classes? In uhat v/ay V7as the treatment different? 



Here teachers more or less supportive than your peers of your 
decision to study mathematics? iiore or less supportive than your 
family? 



Did counselors in elementary or high school or college advisers 
play any part in your educational or career decisions? 



At any stage in your education, did you feel discrimination against 
women in mathematics? Explain. IJere you, on the other hand, ever 
given preferred treatment as a v/oman? .Explain. 



As a professor of mathewatics, have you experienced discrimination 
against v7oraen? Describe, Have you experienced, preferred treatment 
as a vjoman? Describe. ^ — 



Have you ever held any non-academic position as a mathematician? 
Did you ever seek such a position? Did you feel any discrimination 
against women? 



Uhen you were a student, V7ere you ever warned of probable discrimina 
tion against you as a woman? By vjhom? Under what circumstances? 
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10, In your Department of Mathematics, is there discriaination ^i^ainst 
women stu^^ents? Was there discrimination at any time? U'uat Jteps 
were taken to solve the problem? 



11, Do you think that elementary and secondary school teachers in the 
past few years , have changed their attitudes tox/ard' girls studying 
mathematics? 



12, Summarize your views on society's barriers against women in mathe- 
matics. To V7hac exteat do educators at various levels build 
barriers or attempt to remove them? Have you perceived any signi- 
ficant changes in attitudes in the past few years? VJhat role 
should educators play in removing barriers against vomen in mathe- 
matics? How can these changes be effected? 
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